SUMMARY Rabbits immunised with virulent Treponema paraluis-cuniculi were challenged intradermally with graded doses of Treponema.pallidum at three, five, seven, 12, and 30 months to ascertain the level of protection to Tpallidum at various intervals after immunisation.
Introduction
Treponema paraluis-cuniculi, the causative agent of rabbit venereal spirochaetosis, is closely related to the bacterium that causes human syphilis, Treponema pallidum. ' It was first suggested as a potential vaccine against syphilis in 19212 and subsequent studies have shown that rabbits immunised or venereally infected with T paraluis-cuniculi show some protection against challenge with T pallidum. 1 3 4 However, the rate neither of development of immunity to Tparaluis-cuniculi itself grown in rabbits by intratesticular inoculation and the infection allowed to develop for about one month, by which time a mild orchitis had usually developed. The treponemes were harvested using a technique and anaerobic medium previously described. 6 
INFECTION WITH T PARALUIS-CUNICULI
All test rabbits to be challenged with T pallidum at three, seven, and 12 months were infected intradermally with 2 x 107 Tparaluis-cuniculi at one site on the shaved back. The inoculation site was kept shaved for the duration of the experiment or until the lesion had spontaneously healed.
Two test rabbits to be challenged at five months were inoculated intradermally with 105 T paraluiscuniculi (as above) and one rabbit intratesticularly with the same inoculation. One test rabbit (E) to be challenged at 30 months was inoculated intratesticularly with 106 T paraluiscuniculi and the other rabbit (D) had the inoculum placed on his genital mucosa (that is, under the prepuce, intraurethrally, and on the glans penis) without breaking the surface of the skin, so as to simulate a venereal mode of infection.
CHALLENGE WITH T PALLIDUM
Tpallidum was grown in male rabbits by inoculating 5 x 107 treponemes into each testis and harvesting them 10 to 14 days later, by which time marked orchitis had developed. The treponemes, harvested in an anaerobic maintenance medium,6 were diluted to a series of concentrations such that the required inoculum could be given in 0a I ml.
Each rabbit had its back shaved and marked into a grid of 15-mm squares (usually 3 x 4), and triplicate doses (0a 1 ml) of each of 104, 103, 102, and 10 T pallidum were inoculated intradermally.
The rabbits' backs were kept shaved and the rabbits fed antibiotic-free food and water and housed at [16] [17] [18] [19] 12-8±2-0 11-0±0-7
Some protection (table) , implying some level of immunity to T pallidum challenges of 104, 103 and 102, while one rabbit (C) showed lesions with significantly shorter latent periods somewhat similar to the observations in the group challenged at three months.
Partial protection against T pallidum was evident in all three rabbits with a 10 challenge, as fewer inoculation sites developed syphilitic lesions compared with the control rabbits.
CHALLENGE AT 30 MONTHS
One rabbit (E) was apparently completely protected as no lesions developed with any T pallidum challenge dose (table). However, the regional lymph nodes were not examined, and the rabbit may have had an asymptomatic infection. The other rabbit (D) showed some protection with challenges of 104, 103, and 102 T pallidum, as manifested by greatly extended latent periods of infection. With a 10 challenge no lesions appeared by day 163, the end of the observation period.
ANTIBODY TITRES IN TEST RABBITS
All test rabbits had developed positive results to the RPR test and TPHA when first tested serologically three months after infection with Tparaluis-cuniculi. TPHA titres ranged from 1/640 to 1/5120.
Discussion
By examining the sequential development of crossimmunity to T pallidum in rabbits infected with T paraluis-cuniculi for up to 30 months after immunisation, we have shown that protection is very slow to develop, being first detected five months after immunisation, and is of a very low level. Usually, only partial protection to low challenge doses of Tpallidum was detected. The long delay in appearance of any immunity to T pallidum, and a previous observation7 that human infection with T paraluis-cuniculi gives rise to only transient and low concentrations of antibodies to Tpallidum, strongly suggests that this bacterium will not be suitable for a vaccine strain against human syphilis.
In addition, the period of marked immunosuppression, detected in all three rabbits at three months and in one of three rabbits at 12 months after immunisation and manifested by increased rates of growth of challenge T pallidum in the immunised rabbits compared with in the control rabbits, means that the recipient of a T paraluis-cuniculi vaccine would be more susceptible to Tpallidum (rather than more resistant) during the early months after immunisation. Such a situation would be the opposite to the desired effect. Furthermore, the immunosuppression may render the vaccinated subject more susceptible to other microbial pathogens, as was observed when a human volunteer infected with T paraluis-cuniculi developed a severe respiratory infection 17 weeks after treponeMjal infection. ' The slow onset of immunity and the transient period of immunosuppression that was detected in this study parallels similar (although better studied) phenomena observed in human and rabbit infections with T pallidum. Immunity in syphilis develops slowly' 5 
